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bring to individual treatment options and rational follow-up
duration.
doi:10.1016/j.ijid.2008.05.818
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Rna Interference Mediated Silencing of Hsp60 and 70
Genes in Human Monocytes Reveals Decreased Dengue
Virus Multiplication
L. Ganju
DIPAS, Delhi, India
Heat Shock Proteins (Hsps) or stress proteins are highly
conserved molecules and expressed in all cell types under
stressful conditions like heat, cold, hypoxia and infections.
The objective of the present study was to determine the
effect of Dengue virus infection on relative expression of
stress proteins and their role in the progression of the infec-
tion. As macrophages are the primary host for Dengue,
human promonocytic myeloblastoma U937 cells, monocytic
THP1 cells and blood derived macrophages were infected
with Dengue virus type 2 New Guinea strain for the evalua-
tion of Hsp expression. A signiﬁcant expression of Hsp60 was
observed in virally infected U937 cells where as Hsp70 was
predominantly expressed in blood derived macrophages and
THP1 as compared to controls. In order to determine the
correlation between Hsp60/70 expressions and viral multi-
plication in infected cells, expression of Hsp60 and 70 was
down regulated by RNA interference. Viral multiplication
was determined by quantiﬁcation of viral RNA copy number
using Real Time PCR and plaque formation assay in culture
supernatants of Hsp60 and 70 silenced cells. Intracellular
quantiﬁcation of viral load was also determined by ﬂow
cytometry. It was observed that down regulation of Hsp60
and 70 in virally infected cells resulted into decrease in
viral RNA copy number and intracellular viral load. At the
same time down regulation of Hsp60 and 70 expressions also
resulted in increased IFN- level which mediate its antiviral
effect through double stranded RNA induced protein kinase
(PKR). These observations suggest that, elevation of Hsp60
and 70 expressions in virally infected cells may help in viral
multiplication and could be possible therapeutic targets for
the management of Dengue virus infection.
doi:10.1016/j.ijid.2008.05.819
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Malaria Treatment in African Folk Medicine: An Investiga-
tion on Medicinal Plant Products Used in Cameroon
V. PK Titanji, D. Zofou ∗, M.N. Ngemenya
Biotechnology Unit, University of Buea, Buea, Cameroon
Malaria remains one of the leading public health prob-
lems in Cameroon as in other parts of Sub-Saharan Africa.
In the past decades, this situation has been aggravated by
the increasing spread of drug-resistant Plasmodium falci-
parum strains. New antimalarial drug leads are therefore
urgently needed. Traditional healers have long used plants
to prevent or cure infections. This article reviews the cur-
rent status of botanical screening efforts in Cameroon as
well as experimental studies done on antimalarial plants.
Data collected from 53 references of various research groups
in the literature up to June 2007 shows that 217 differ-
ent species have been identiﬁed in Cameroon for their use
as antimalarials in folk medicine. About a hundred phyto-
chemicals have been isolated from 26 species some of which
are potential leads for development of new antiamalari-
als. Crude extracts and or essential oils prepared from 54
other species showed a wide range of activity on Plasmod-
ium spp. Moreover, some 137 plants from 48 families that are
employed by traditional healers remain uninvestigated for
their presumed antimalarial properties. The present study
shows that Cameroonian ﬂora represents a high potential
for new antimalarial compounds. Further ethno botanical
surveys and laboratory investigations are needed to fully
exploit the potential of the identiﬁed species in the control
of malaria.
doi:10.1016/j.ijid.2008.05.820
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Comparison of the Genetic Diversity and Natural Selec-
tion in the Apical Membrane Antigen 1 of Plasmodium
falciparum and P. vivax
M.T. Alam ∗, A. Thakur, Y.D. Sharma
All India Institute of Medical Sciences (AIIMS), New Delhi,
India
Apical membrane antigen 1 (AMA1) is a promising vaccine
candidate, and a number of vaccines based on this molecule
are currently at different stages of clinical trials. Prior infor-
mation of the genetic repertoire of the natural Plasmodium
populations helps in the development of malaria vaccines.
Accumulating evidence suggests that allelic variations in
the antigens may inﬂuence immunogenicity and protective
effect of a vaccine. In a comprehensive and comparative
study we have analyzed extent of polymorphisms and nat-
ural selection at P. falciparum and P. vivax AMA1 among
Indian populations. We sequenced domain I of P. falciparum
AMA1 while both domain I and II of P. vivax AMA1. Sequenc-
ing data were analyzed using DnaSP and MEGA3 packages.
Signatures of selection on these antigens were estimated
by the ratio of non-synonymous (dN) and synonymous (dS)
mutations as well as Tajima’s D and McDonald-Kreitman test
statistics. Three-dimensional structures of AMA1 were made
using MODELLER routine incorporated in Discovery studio. A
total of 57 AMA1 haplotypes with 29 polymorphic residues
were found among 157 P. falciparum isolates. Whereas 49
haplotypes with 25 polymorphic residues were found among
61 P. vivax isolates. Most of the observed haplotypes from
both species were new as they have not been reported from
any other regions. The dN-dS difference for PfAMA1 domain
I and PvAMA1 domain II were found to be positive, indicating
that they are under positive natural selection while, it was
negative for PvAMA1 domain I. Results from PfAMA1 show
moderate level of genetic differentiation and limited gene
ﬂow between populations. Three-dimensional structures of
both antigens predicted that all polymorphic residues were
found to be distributed at only one surface of the molecule.
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In conclusion, AMA1 of both Plasmodium species show exten-
sive genetic diversity in India. The level of polymorphisms
and selection were higher in high malaria transmission areas
as compared to low malaria transmission areas. The data
reported here will be important for the development of
AMA1-based malaria vaccine.
doi:10.1016/j.ijid.2008.05.821
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Point Mutations in Pfcrt (K76t) and Pfmdr (N86y) Genes of
P. falciparum and in vivo Responses of Chloroquine Among
Malaria Patients Sennar, Sudan
H.A. Mohamed1,∗, S.M. Sulaiman2
1 National Health Laboratory, Khartoum, Sudan
2 Nile University, Khartoum, Sudan
Chloroquine resistance in P. falciparum has been associ-
ated with speciﬁc mutations in the Pfcrt and Pfmdr-1 genes.
In this study, 66 patients aged (1—65 years) with uncom-
plicated falciparum malaria in Sudan, were examined to
assess the association between the mutations and clinical
outcome. In vivo method was used according to WHO (1996)
protocol and PCR-RFLP was used to detect point of muta-
tions. The results showed that 48 (72.7%) were sensitive to
Chloroquine and successfully treated, failure was observed
in 18 (27.3%). R1, R11 & R111 levels of resistance were
detected, while PCR-RFLP analysis revealed the presence
of mutant T76 allele in 42 (63.6%) isolates. The remaining
24 (36.4%) isolates carried the wild type (K76) allele and no
mixed alleles were found. The Pfmdr1 (Tyr-86) was found in
33 (50%) isolates, while 26 (39.4%) isolates carried (Asn-86)
wild type, and 7 (10.6%) isolates had mixed infection (Tyr-86
plus Asn-86). The data showed that the allele of the Pfcrt
gene with K76T is strongly associated with chloroquine resis-
tance, while there is no association between Pfmdr -1 gene
and chloroquine in vivo test, further studies are needed to
assess the drug resistance in other regions of intense trans-
mission.
doi:10.1016/j.ijid.2008.05.822
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Apoptosis Stalks an Exponentially Growing Plasmodium
falciparum Culture
B. Mutai ∗, J.N. Waitumbi
Kenya Medical Research Institute/Walter Reed Project,
Kisumu, Kenya
Plasmodium cell-death is mediated by a number of pro-
teases, including metacaspase and the recently described
apoptosis related protein (PfARP). However, the compo-
nents of apoptotic machinery in the blood stages of P.
falciparum have not been explored largely because the
asexual forms are obligatory intra-erythrocytic unlike the
vector stages that can exist freely. In this paper we traced
the process of apoptosis in an exponentially growing P.
falciparum culture. Synchronized cultures were initiated
at a parasitemia of 0.8% and maintained under conditions
that were not limiting for red blood cells and nutri-
ents. Parasite growth doubled over and over again every
48 hours and at about 8% parasitemia, the culture consis-
tently crashed when the growth requirements were not
limiting. The following apoptotic processes were evalu-
ated at every stage of the growth: Calcium re-distribution
by Fluo-4/AM calcium indicator, mitochondrial membrane
potential collapse by TMRE (Tetramethylrhodamine, ethyl
ester) and DNA fragmentation by TUNEL (terminal deoxynu-
cleotidyl transferase-mediated dUTP nick-end labeling).
Blotted membranes were probed with polyclonal antibodies
to PfARP and human caspase. Although these apoptotic fea-
tures were highest just before the cultures crashed, they
were expressed to varying levels at each parasite density
>2%. These ﬁndings suggest existence of quorum sensing
mechanisms that allow malaria parasites to auto regulate
their density even when the growth requirements are not
limiting.
doi:10.1016/j.ijid.2008.05.823
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A Study of Atypical Manifestations of Vivax Malaria
V. Acharya ∗, K.T. Kumar
Kasturba Medical College, Manipal, Manipal, India
Background: Life threatening complications like renal
failure, cerebral malaria, thrombocytopenia etc. are clas-
sically described in falciparum malaria. However, as there
were few reports in literature of such complications in vivax
malaria, this study was undertaken to assess the atypical
manifestations of vivax malaria.
Methods: This study was conducted in an University hos-
pital at Manipal, located in South India. Adult patients who
were smear positive for vivax malaria were included in the
study. Their clinical presentations, laboratory parameters
and response to therapy were assessed. Mixed infection and
infection due to other species of malaria were excluded.
Results: A total of 110 patients were included in the
study. All patients presented with fever, however typical ter-
tian fever was not commonly noted. Examination revealed
jaundice in 14 patients and hypotension in 9 patients at
admission. Anaemia (<12 gms%) was found in 59 patients.
Thrombocytopenia (less than 150,000/cumm) was the com-
monest laboratory abnormality, being noted in 88 patients
and among them 14 had platelet count of < 50,000/cum.
Serum bilirubin of >2mg/dl was noted in 22 patients. 39
patients had elevated transaminases. Twelve patients had
abnormal renal function, all of them recovered with appro-
priate hydration and primary antimalarial therapy. Among
100 patients treated with Chloroquine, 99 responded ade-
quately. Ten patients were given antimalarials other than
Chloroquine suspecting mixed infection at admission. No
mortality was observed.
Conclusions: Vivax malaria can often manifest like com-
plicated falciparum malaria. Thrombocytopenia was the
commonest abnormality noted in this study, though clin-
ical bleeding was not observed. Other complications like
renal failure and hypotension were also noted. Satisfactory
response to Chloroquine and nil mortality observed in this
study are encouraging points. Hence correct identiﬁcation
of the species in a patient with complicated malaria is very
